Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.073; wR factor = 0.240; data-to-parameter ratio = 13.2.
Related literature
For the preparation for the title compound, see: Hoff et al. (2005) ; Wallé n et al. (2003) ; Stachulski et al. (2006) . For similar structures, see : Luedtkea & Mach (2003) ; Rok et al. (2007) ; Friedel & Crafts (1932a,b) . For the applications of similar compounds, see: Wise (1996) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . 
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. The title compound was obtained through the following four steps: 2-fluorobenzoic acid (700 mg, 5 mmol) was dissolved into 3 ml of SOCl 2 , the mixture stirred at 1033 K for 5 h and then slowly cooled to room temperature before removing excess SOCl 2 . After preparing an ethanol solution (10 ml) of 2-fluorobenzoyl chloride (317 mg, 2 mmol) and 1-bocpiperazine (372 mg, 4 mmol), potassium carbonate (552 mg, 4 mmol) was added to the solution. The mixture was refluxed for 12 h and then cooled to room temperature; extraction and concentration were performed to obtain an oil.
After mixing the oil (a dichloromethane solution, 10 ml) with TFA (1.5 ml) and stirring for 12 h to complete the reaction, the mixture was poured into water. The aqueous layer was extracted by ethyl acetate, and then the organic layer was separated, dried using sodium sulfate to obtain 4-(2-fluorobenzoyl)piperazin-1-ium trifluoroacetate. Potassium carbonate (276 mg, 2 mmol) was added to the prepared ethanol solution (10 ml) of (2-fluorophenyl)(piperazin-1-yl)methanone (208 mg, 1 mmol) and 2-chloro-1-(4-hydroxyphenyl)ethanone (341 mg, 2 mmol), which was refluxed for 5 h and mixed by adding water. Again the aqueous layer was extracted by ethyl acetate for the separation of the organic layer, washed using anhydrous ethyl acetate, and dried using sodium sulfate, filtered, and concentrated in vacuum. The purification of residue by using silica gel column chromatography and eluting with EtOAc-petroleum ether (1:1) produced the pale-yellow solid (yield: 164 mg, 48%) of 4-(2-fluorobenzoyl)-1-[2-(4-hydroxyphenyl)-2-oxoethyl]piperazin-1-ium trifluoroacetate.
Refinement
Hatomswereplacedincalculatedpositions[C-H=0.93(aromatic) and O-H= 0.82 or0.96Å (methylgroup)]and refined using a ridingmodel approximation withU iso (H) constrainedto1.2 (aromatic) or 1.5(methyl,O-H)timesU eq of therespectiveparentatom.
Computing details
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT (Bruker, 2001 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 1.376 (6) C20-C21 1.546 (7) C5-H5 0.9300
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

